Background: Melilotus officinalis Linn. (Fabaceae) historically has been used for a variety of medicinal purposes. Despite the popular medicinal utilization, still no conclusive study has been reported so far regarding the pharmacognostical standardization. Aim: Thus, the present study was focused to scientifically establish a standard monograph of M. officinalis on the basis of pharmacognostical parameters. Material and methods: The detailed macroscopic and qualitative as well as quantitative microscopic characters of M. officinalis were analyzed. Results: The morphological characters of M. officinalis were established. The transverse section of leaf shows lamina with single layered epidermis, anomocytic stomata, mesophyll, midrib with single layered epidermis and vascular strands were present in lamina. Stem contains single layered epidermis, cortex with several layers, phloem, xylem and starch grains. Root shows the presence of cork, phloem, xylem and starch grains. The powder characteristics of M. officinalis revels the presence of Epidermis, stomata, cork, parenchyma, mesophyll, fibers, spiral and pitted xylem vessels. The quantitative microscopy of leaf of M. officinalis reveals Stomatal number Upper surface
INTRODUCTION
Melilotus officinalis Linn. belonging to the family Leguminosae (Fabaceae), commonly known as yellow sweet clover in English and aspurk in Hindi. M. officinalis is tall robust biennial herb, 1 m or more in height. Recorded from Nubra and Ladakh at altitudes of 3,000 to 4,000 m. Leaves trifoliolate: leaflets obovate, oblong or oblanceolate; flowers in lax racemes, yellowish; pods ovoid, transversely rugose, compressed brown when ripe; seeds oval, 2-3 mm in diameter, yellowish green, smooth.
1 M. officinalis is distributed in Pakistan, Kashmir, Tibet, Russia, China, Turkey, Middle and Southern Europe, introduced in America and Tropical Africa. 2 M. officinalis is reported to have antioxidants, 3 In-vitro iron chelation, 4 antibacterial and antitumor 5 and antiinflammatory activity. 6 The plant is aromatic, emollient, carminative; it relieves flatulence, externally applied as poultice for pains and aches. The small fruits are used as demulcent, maturant, tonic, aphrodisiac; useful in leucoderma. 7 As an astringent M. officinalis is useful in swelling and bowel complaints. 8 M. officinalis contains flavonoids and various phenolic compounds, melilotin, volatile oil, mucilage, tannin, fatty acid, triterpenes, coumarin, bishydroxycoumarin, choline and glycosides. 9 As far as chemistry and pharmacology of M. officinalis is concerned, large number of scientific data is available but a pharmacognostical standardization study is still lacking. Hence, the present study was focused to investigate pharma cognostical properties of M. officinalis. 
MATERIAL AND METHODS

Plant collection and authentication
Chemicals and instruments
All reagents and chemicals used for pharmacognostic screening were analytical grade. Compound microscope was used for the study. The photography was done by using microscope camera using Toupview software. Camera lucida was used for determination of quantitative microscopical characters.
Morphology and microscopy
The morphological characters such as shape, size, colour, odour, taste, surface and fractures were determined. Microscopic features of M. officinalis were evaluated by preparing thin hand section. The sections were cleared with alcohol and stained. Histochemical reactions were applied with various chemicals and photo microscopy was performed with camera. The leaf constants were measured using camera lucida. 10 
Powder microscopy
The powder photo microscopy of shade dried M. officinalis was carried out for identification of the powder characteristics by using camera.
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RESULTS
Morphological characteristics
Morphological studies shows ( Figure 1 ) that leaf was simple, long petiolate, green in colour, ovate, oblanceolate and oblong in shape, 30 mm long, 20 mm wide, slightly aromatic odour with characteristic and slightly bitter taste. Leaf had serrulate margin, obtuse apex, symmetrical base, reticulate pinnate venation, thin texture and smooth surface. The stem was green, cylindrical, upto 1 m long and 4 mm diameter, odourless and tasteless. The surface was longitudinal, yellowish lining and pubescent with short and splintery fracture. The root was light brown, cylindrical and tapering in shape, about 8 cm long and 0.5-1 cm in diameters, the root was odourless and tasteless. Longitudinal ridges and compressed and become brownish when ripe. The seeds were oval, 2.0-3.0 mm in diameter, yellowish green and had smooth surface.
Qualitative microscopical characteristics Transverse section of leaf
The transverse section of leaf was shows that upper and lower epidermis of lamina consists of single layered, rectangular parenchymatous cells, with anomocytic stomata (Figure 2A-B) , lower epidermis contents more stomata. Mesophyll shows palisade double layered, vertically elongated compact cells, which continues over the midrib with several layered of thin spongy parenchyma cells, loosely arranged with intracellular spaces. Midrib was consists of upper and lower epidermis same as that of lamina, collenchyma present above lower epidermis, vascular bundles were bicolleteral type and were present in centre of midrib, rest of midrib was filled with normal parenchymatous cells. Vascular strands were present in lamina portion.
Transverse section of stem
Transverse section of stem shows that epidermis consists of single layered, rectangular tangentially elongated parenchymatous cells. Cortex consists of several layers of thin walled parenchyma cells. Patches of lignified pericyclic fibers were present throughout the cortex. Vascular bundle shows closed collateral type phloem which contains sievetubes and companion cells. Xylem were well developed, consists of xylem parenchyma, vessels and fibers. Medullary rays were also present. Pith shows large, thin walled, parenchyma cells. Starch grains were present abundantly in cortex, medullary rays and pith portion ( Figure 3A-B) .
Transverse section of root
The transverse section of root revealed that cork consists of several layers of thin walled, polygonal cells with brown content. Cortex shows several layers of thin walled, irregular shaped parenchymatous cells, group of pericyclic fibers were present throughout the cortex. The phloem shows rootlets with fibrous fracture were present on surface of root. The flowers bloom in spring and summer. Present in elongated, lax, racemes, much longer than the leaves. They were medium in size and yellow in color, rarely whitish. Calyx was 2.5 time shorter than the corolla, wings and keel subequilong. The fruits were pod type, ovoid, transversely vugose, phloem parenchyma, sievetubes and companion cells. Xylem consists of xylem parenchyma, vessels, fibers and multiseriate medullary rays. Starch grains were scattered in cortex and xylem portion ( Figure 4A-C) .
Powder characteristics
The shade dried powder of M. officinalis has greenish brown colour, characteristic odour and sweet taste. Epidermis revealed thin walled, irregular parenchymatous cells with irregular shape. Cork consists of Polygonal isodiametric cells with brown content. Parenchyma shows thin walled polyhedral cells with intercellular space. Mesophyll consists of spongyparenchyma with vascular strands. Fragments of lignified spiral and pitted xylem vessels were detected. Fibres were lignified, long, thick walled and cylindrical in shape. Starch was simple and rounded shaped. It contains anomocytic type of stomata ( Figure 5A-I) .
Quantitative microscopical characteristics
Quantitative microscopical characteristics were mainly useful for identifying the different species of genus and also helpful in determination and authenticity of the plant. The results were shown in Table 1 .
DISCUSSION
Morphological characters like colour, odour, taste etc are useful in gross identification. Microscopical characters are of im portant to distinguish authentic drug from an adulterant or a substitute. Powder study can be used in identification of authentic plant. As per WHO the macroscopic and microscopic description of medicinal plant is the initial step towards establishing its identity, it should be carried out before any tests are undertaken. 13 The Pharmacognosti cal standards provide value added information about the plant.
CONCLUSION
The present study deals with the pharmacognostic evaluation of M. officinalis. The morphological and microscopical characters of plant and powder were studied. The present study will provide useful information for correct identification, purity and standardization of plant. In addition the results of the present study could be useful for preparation of a monograph of the M. officinalis. 
SUMMARY
• The present study deals with the estimation of morphological and microscopical characters of M. officinalis.
• The transverse section of leaf of M. officinalis shows lamina with single layered epidermis, anomocytic stomata, mesophyll, midrib with single layered epidermis and vascular strands were present in lamina.
• Stem contains single layered epidermis, cortex with several layers, phloem, xylem and starch grains.
• Root shows the presence of cork, phloem, xylem and starch grains.
• The powder characteristics of M. officinalis revels the presence of epidermis, stomata, cork, parenchyma, mesophyll, fibers, spiral and pitted xylem vessels.
• Quantitative microscopic parameters of M. officinalis were also established.
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